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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
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1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (e) the invention was described in (1) an application for 
patent, published under section 122(b), by another filed in the United States before the invention by 
the applicant for patent or (2) a patent granted on an application for patent by another filed in the 
United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of 
an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claim 7 is rejected under 35 U.S.C. 102(e) as being anticipated by Park et al. 
(U.S. 2004/0009662). 

Regarding claim 7, Park et al. teaches a method of forming a semiconductor 
device comprising sequentially forming a supporting layer (100 in Fig. 1a supports 
sacrificial layer 101) and a sacrificial layer (101 in Fig. 1a) over a semiconductor 
substrate (110 in Fig. 1a); forming an opening by patterning the sacrificial layer and the 
supporting layer (Fig. 1c); and removing the sacrificial layer by a wet etch process, 
wherein the sacrificial layer is formed of a material that has a faster wet etch rate than 
the supporting layer, and the supporting layer comprises a single layer (Fig. 1d; 
paragraph 0021). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Park et al. (U.S. 2004/0009662) in view of Kung (U.S. 5,504,026). 

Regarding claims 10 and 11, Park et al. teaches the method as claimed in claim 
7, but does not teach that the sacrificial layer includes HSQ, BPSG, or PSG, or that the 
wet etch is performed by using an HF solution (Park et al. does not specify a preferred 
wet etch chemistry). 

Kung et al. teaches making a sacrificial layer that is easily removed later in the 
process by forming the layer of a material that includes BPSG or PSG (column 4, lines 
5-9). Kung et al. further teaches removing this sacrificial layer using a wet HF etch 
(column 4, lines 1-4). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to combine the teachings of Park et al. and Kung by 
manufacturing a semiconductor device according to the method taught by Park et al. 
and claim 7, and further fabricating the sacrificial layer of a material including PSG or 
BPSG, and then using a wet HF etch to remove it, as taught by Kung. The motivation 
for doing so at the time of the invention would have been to choose a material and 
subsequent etch that provided an easy method of removing the sacrificial layer, as 
expressly taught by Kung. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Park et al. 
(U.S. 2004/0009662) in view of Wolf et al. {Silicon Processing for the VLSI Era, volume 
1)- 



Application/Control Number: 10/676,336 Page 4 

Art Unit: 2813 

Regarding claim 9, Park et al. teaches the method as claimed in claim 7, but 
does not teach that the supporting layer includes a PETEOS oxide or an HDP oxide. 

Wolf et al. teaches that silicon oxide deposited from plasma-enhanced TEOS 
(PETEOS) produces high-quality films at low temperatures, which is advantageous in 
processes involving multilevel-metal technologies (pg. 193, section 6.4.1.3). 

Therefore, at the time of the invention, it would have been obvious to form the 
supporting oxide layer taught by Park et al. by depositing it using a PETEOS chemistry. 
The motivation for doing so at the time of the invention would have been to deposit the 
layer at low temperatures, as expressly taught by Wolf et al. 
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Allowable Subject Matter 

Claims 1-6 are allowed. 

. Claim 8 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Prior art does not teach or suggest, in combination with the other claimed 
limitations, a method of forming a semiconductor device comprising sequentially forming 
a supporting layer and a sacrificial layer over a semiconductor substrate, forming an 
opening in the sacrificial and supporting layers, forming a bottom electrode covering the 
inner wall and the bottom of the opening, removing the sacrificial layer, and forming a 
dielectric layer and an upper electrode on the bottom electrode and the supporting 
layer, wherein the supporting layer comprises a single layer. 

Furthermore, prior art does not teach or suggest, in combination with the other 
claimed limitations, sequentially forming a supporting layer and a sacrificial layer over a 
semiconductor substrate, forming an opening in the sacrificial and supporting layers, 
wherein the supporting layer comprises a single layer, and further forming a dielectric . 
layer over the supporting layer, patterning the dielectric layer and the supporting layer to 
form a contact hole, and filling the contact hole with a conductive material to form a 
contact plug. Park et al. (U.S. 2004/0009662, see 35 U.S.C. 102(e) rejection above) 
anticipates claim 7, but there is no motivation to combine this reference with other 
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relevant prior art to form a dielectric layer over the supporting layer, pattern the 
dielectric and supporting layers to form a contact hole, and fill the contact hole with a 
conductive material to form a contact plug. 

Response to Arguments 
Applicant's arguments with respect to claims 7 and 9-11 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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